Males derived from tudor females lack sperm but retain testes and accessory glands that produce seminal fluid and accessory Summary gland proteins (Acps). Taken together, these data suggest that Amo is expressed in the male germline.
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by DNA sequencing ( Figure S1 , in the Supplemental Data available with this article online). We demonstrated by Western blot analysis that the Amo protein was presResults and Discussion ent in the line retaining only wild-type amo but was not detected in amo 1 flies ( Figure 2B ). Given that the To identify polycystin-2-related proteins in fruit flies, we antibodies were raised to a region of Amo N-terminal queried the Drosophila database with human polycysto the stop codons, it appeared that the C-terminal truntin-2. Four related proteins emerged from this analysis ( Figure 1A) , each of which displayed a number of feacation caused instability of the protein or that the stop tures typical of mammalian polycystin-2. These included codons caused nonsense-mediated mRNA decay. six putative transmembrane domains (TMDs), a pore Male flies homozygous for the amo 1 mutation were loop between TMD5 and TMD6, and a large first extraalmost completely infertile. Most single-pair matings becellular loop between TMD1 and TMD2 ( Figure 1B) . tween wild-type males and females produced large Among the polycystin-2 related proteins, CG6504 (Amo; numbers of progeny ( Figures 2D and 2E To confirm that the male fertility defect was due to the between Amo and human polycystin-2, PKD2L1, and targeted mutation in the amo gene, we introduced a PKD2L2 occurred over the TMDs and the C-terminal wild-type rescue construct into amo 1 flies by germline portion of the first extracellular loop ( Figure 1B ures 2B, 2D, and 2E) as well as all other aspects of the shown). We assessed the motility of amo 1 sperm by examining the rate of beating flagella and found it to be phenotype described below.
We were able to exclude many etiologies that could indistinguishable from that of the wild-type (see Supplemental Experimental Procedures). Furthermore, mutant account for the fertility defect observed in amo 1 mutant flies. Testes from amo 1 flies displayed normal architecmales displayed normal courtship behavior and normal copulation latency and duration (data not shown). ture with a typical abundance of germ cells (data not We next investigated possible post-copulatory deamo 1 and wild-type males from 30 min to 24 hr after the start of copulation. Wild-type sperm normally begin to fects. Wild-type males deposit thousands of sperm, together with accessory gland products, as a compact enter storage organs during copulation, and the storage organs are typically filled within 2 hr ( Figures 3E, 3F , mass in the anterior uterus. We found that amo sperm were successfully transferred to the females. Similar and 3J). However, we detected few or no amo 1 mutant sperm in seminal receptacles ( Figures 3G, 3H, and 3J) , sperm masses and comparable numbers of sperm nuclei were found in females shortly after mating with either indicating that they rarely entered the storage organs. Storage of mutant sperm in spermathecae was also rewild-type ( Figures 3A and 3B) or amo 1 males ( Figures  3C and 3D) . duced. We found sperm in 36 of 38 spermathecae dissected from females mated to amo ϩ males. In contrast, After deposition in the uterus, sperm must move into specialized storage organs that branch from the anterior only 31 of 57 spermathecae from females mated to amo 1 mutants contained sperm, and most of these spermaend of the uterus [17] . The major organ, which holds 65%-80% of stored sperm, is the seminal receptacle, thecae were not filled. The few progeny that emerged from matings between amo 1 males and wild-type fea long coiled tube with a cuticle-lined lumen. A pair of mushroom-shaped spermathecae stores the remaining males were healthy, indicating that the amo 1 sperm were otherwise functional. sperm, probably for longer-term storage. Sperm storage enables sperm to be used for up to several weeks after To provide additional evidence that there was a sperm storage defect associated with amo 1 sperm, we cona single mating. Approximately 20% of sperm are stored and used in fertilization; the remainder are expelled from ducted sperm competition assays. Sperm competition occurs when a female mates with more than one male the uterus within a few hours of mating.
To address whether Amo was required for sperm stor- [18] and, in flies, sperm derived from the last male to mate with a female has a significant competitive advanage, we dissected seminal receptacles and spermathecae from wild-type females that had been mated to tage. Typically, at least 80% of the progeny (Ͼ0.8 P2 tional role in mature sperm, we stained sperm with antiAmo antibodies. We found that anti-Amo stained wild-
